REPLACEMENT PARAGRAPH/SECTION/CLAIMS WITH 
MARKINGS TO SHOW CHANGES MADE 
IN THE SPECIFICATION 
A substitute specification containing a claim of priority, Brief Description of 
Drawings, Detailed Description of Embodiments of the Invention, and an Abstract of the 
Disclosure is submitted herewith to replace the specification currently pending in this 
application. The clean copy of the substitute specification is submitted herewith as an 
enclosure. The following shows the markings of changes made for purposes of entry 
according to 37 C.F.R. §1.125: 

- ADVANCED WEIGHT RESPONSIVE SUPPLENTAL SUPPLEMENTAL 
RESTRAINT COMPUTER SYSTEM 
BACKGROUND 

The present invention is intended to advance the smart air bag technology — (From 1997, 
12/t0996002.4) in (Advanced Weight Responsiv e Supplemental Restraint Computer System) 
M Thc Supper Smart Air Bag Technology". This application, which is for the advancement of 
th e elements of the smart air bag deployment force control technology, claims the functions of all 
the elements of the said invention as they ar e related to th e art. 

D efinition s 

Load c e ll (15): Machined high strength st e el beams with strain gages (11) bonded inside. 
A sensing device that houses electrical resistance el e ment or device, for transforming humans 
body weight into electrical energy and coordinating e lectromechanical reactions therein, and is 
mounted between the mounting surface of the occupant's seat and the floor of the vehicle for 
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s e nsing the occupant's weight information. 

Strain gage (11): Electrical resistance element. A device used to measure th e accurate 
weight of the occupant. 

Specialized arrays: Help manage the flow of data about the occupants and the like in the 
computer memory. 

Microprocessors: Follow the instructions of the computer programmer to manage and 
dir e ct the command flow. 

h TECHNICAL FIELD OF THE INVENT ION 

The pres e nt invention relates generally to passenger vehicle supplemental restraint systems 
commonly known as air bags. More sp e cifically, the present invention relates to a supplemental 
restraint system for determining the weight of a vehicle seat occupant. Said weight is indicative of 
the output signal of the seating occupant's appli e d weight on the surfaces of the seat and the floor 
of the vehicle and enables the control of deployment force reaction of the said safety restraint 
system which is sensitive to a calculated passeng e r weight. 

3, BACKGROUND OF THE INVENTION 

The advantages of the supplemental restraint system, in passenger vehicles, in combination 
with the use of seat belts have been well appreciated. Air bags are among the most succ e ssful 
safety devices in motor vehicles today. The use of air bags in modern v e hicles is fast becoming an 
absolute standard. 

R e cently, however, a problem has arisen which presents both r e al and perceived hazards in 
the use of air bags. Air bags are primarily designed for the benefit of adult's passengers. When 
children or infants are plac e d in the front passenger seat, deployment of an air bag could cause, and 
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has caused, serious injury. Automobile manufacturers, realizing this hazard, have recommend e d 
that children and infants only ride in th e rear passeng e r s e at s of the automobile. 

According to th e National Highway Transportation Safety Board, "smart" t e chnology air 
bags should have been in place by automakers starting with the 1999 motor vehicles. In short, 
"smart technology" air bags adjust air bag deployment to accommodate the specific weight 
considerations of the passenger who would be affected by its deployment. The end result is that 
small passengers are not injur e d by the deployed air bag. 

While air bags have been cr e dit e d with saving thousands of lives, the tremendous force of 
the air bag deployment has proven that injuries often result from these expensive measures to 
promot e safety. Air bags have been blamed for deaths of many children and adults in low speed 
accidents that they otherwise would have survived. 

Placing infant s and small individuals in the front pas s eng e r seat of automobiles has l e d to 
some serious, but avoidable tragedy. Unfortunately these accidents have had a secondary e ff e ct in 
that the public is beginning to perceive air bags as inherently dangerous and, therefore should be 
sel e ctively disabled, if installed at all. In light of the statistics, air bags have provid e d a net life 
saving, thus the solution to the above problem should be less drastic than termination of same, in 
other to pr e vent them from injuring younger pas s engers. 

Inevitably, children will be placed in the front passenger seat of automobiles, whether this 
is due to ignorance of the hazards, or simply due to the necessity of fitting a number of passengers 
in a particular vehicle. Therefore, th e solution li e s in adapting the supplemental restraint system to 
adjust deploying the forc e to compensate for the presence of smaller passengers. It should be 
noted that, while l e ss likely, smaller adults also may be injured by the deployment of an air bag. 
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The most obvious solution to the problem, and on e , which the public seems to bo 
demanding if air bags are to be u s ed at all, is that the operator of the vehicle has the opinion of 
disabling the air bag. This solution has several problems. First, inevitably, the operator may forget 
to disabl e it when it should be. S e cond, the operator may forget to enable the system when d e sir e d 
for adult passengers. — Finally, entirely disabling the system deprives children and smaller 
passengers of the benefits of air bags. 

In order to avoid som e of the above problems related art devic e s have incorporated 
measurement systems into the seats of some v e hicl e s to gath e r information about the passenger 
and to operate the air bag in accordance with that information. These systems generally represent 
a simple "on" or "off" selection. First, if a passenger is not locat e d in the seat, or does not trigg e r 
certain secondary det e ctors, the restraint system is disabled. 

If th e det e ctor properly sens e s a passenger, the air bag is simply "enabled". — This is 
exemplified by United State Patent No. 1,806,713, issued February 21, 1989, to Krug ot al., which 
shows a seat contact switch for generating a "seat occupi e d" signal when an individual is sensed 
atop a seat. The Krug et al. Device does not have the ability to measure the mass of the seated 
individual. 

United State Pat e nt No. 5,071,160, issued December 10, 1991, to White ot al., provides the 
next iteration of this type of system. A weight sensor in the seat, in combination with mov e ment 
det e ctors, determines if it is necessary to deploy an air bag. If an air bag is deployed, the weight 
s e nsor determines what level of prot e ction is needed and a choice is made betw e en deploying one 
or two canisters of propellant. First, the weight sensor is located in the seat itself, which inherently 
leads to inaccurate readings. Second, the level of response has only a handful of reaction levels, 
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thus a passenger not corresponding to one of these levels may be injured due to improper 
correlation of deployment forc e used to inflate the air bag. 

United State Patent No. 5,161,820, issued November 10, 1992, to Vollmor, describes a 
control unit for the intelligent triggering of th e propellant charge for the air bag when a triggering 
e vent is detected. Vollmer's device provid e s a multiplicity of sensors located around a passenger 
s e at s o as to sens e the presenc e or absence of a sitting, standing, or kneeling passenger. The 
Vollmer device is incapable of sensing varying masses of passengers and deploying the air bag 
with force corresponding to the sp e cific passenger weight. Rather, the Vollmer s eat and floor 
sensors ascertain wh e ther a lightweight obj e ct, such as a suitcase, is present or a relatively heavier 
human being. 

None of the above inventions and patents, taken either singly or in combination, teaches or 
suggests the present invention. 

SUMMARY OF THE INVENTION 

Th e present inv e ntion is designed to deploy an air bag intelligently through the use of 
weight s e nsors. Th e applicant has recognized that there are two points of concern relative to air 
bag deployment, both centering around the concept that the force of air bag deployment can cause 
as much injury as an actual auto accident collision (without the protection of air bag). First, the 
passenger's weight must b e determined accurately. — Second, once an accurate measure of the 
passenger's weight has been ascertained, air bag deployment must be controlled to apply an 
amount of force appropriate to prot e cting the passenger. There are many unique advantages over 
prior arts that enable the present invention to solve the long existing problems of the air bag 
deployment forc e . Some of the advantages are: 
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The initial weight of a seating occupant and a changing occupant when exiting is precisely 
monitor e d. Thus, the weight of the occupant pr e ci s ely controls the deployment forc e . 

A control module is dependent on the occupant's presence and the crash severity to decide 
which airbag to deploy when an accident is sens e d. 

The EPROM controls the information about a changing occupant at the address line. Thus, 
vibrations caus e d by bumps do not di s turb occupant's weight information at the memory. 

The address line, which is a referenced storage memory that stores the occupant's actual 
weight at th e initial sitting, does not allow data changes due to vibration or occupant movement on 
the seat. Once the weight is referenc e d to the address lin e , it will be protected from shocks and 
vibration s , and also prevent data changes when the occupant i s sensed moving while the vehicle is 
in motion. 

Even if the occupant's body moves while the vehicle is in motion, the EPROM will only 
replace the address line information when the occupant completely leaves the seat. 

Drivers can verify or ch e ck the airbag functionality by simply pushing in on the ch e ck 
button switch. 

The occupant's weight information from the load cell sets the accelerometer to deploy the 
airbag with a force that is dependent on the occupant's weight, while the activation of the collision 
s e nsor is dependent on the crash severity. The syst e m's intelligence is unique and deployment is 
smart. 

The accelerometer microproces s or is amplified only when the collision sensor senses 
collision of a structurally preset magnitud e . The collision sensor is activated only when a collision 
force capabl e of causing injuries is sensed. The deployment force is controll e d by the occupant's 
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weight. 

The deployment acceleration is directly proportional to the weight of the occupant and 
variable d e ployment is ascertain e d. 

The detection of rear end collision and timely deploying an airbag in response is imminent. 

The software is programm e d to communicate with the driver to further eliminate the usual 
uncalled behaviors of seating occupants. Thus, the system is occupant friendly. 

The discharge of igniting gas and the gas igniter ar e controlled by the weight information 
of the occupant on the seat. Ensuring a more secured and less destructive deployment force for 
children of varying ages and sizes. 

Accordingly, the present inv e ntion provides controlled air bag d e ployment with regards to 
the mass of the passenger. — A load cell underneath a passenger seat senses the weight of a 
passenger at regular intervals. The load cell accurately determines passenger weight, as opposed 
to seat sensors embedded within the seat cushion, which provid e s a "passenger pr e sent" signal. 

Further, th e present invention discloses a mechanism for providing controlled air bag 
deployment bas e d on the mass of the passenger. In this regard, th e mechanism variably controls 
the amount of gas in a combustion chamber, which propels the air bag. The air bag can deploy 
with as little or as much force as is appropriate based upon the passenger's weight. 

This improv e ment is based on the same concept as the parent invention, The Weight 
Re s ponsive Supplemental Restraint Computer Sy s tem'. — Diff e rent elements are b e ing 
introduced to perform the same functions. The use of these other e lements is designed to improv e 
on the calculated speed of the air bag reaction to the occupant's weight valu e from the 
accelerometer, when the vehicle is involve in a collision of a prescribed magnitude or above. In 
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addition, this improvement d e als with lots of transistorized switches, and other elem e nts like chips 
and processors. The preferr e d embodiment of this state of the art technology, which is referred to 
as invention, includes the known standard configuration for all types of air bags. That is, this 
technology would be us e d to variably control the deployment force on frontal air bags, ceiling air 
bags, side door air bags and rear seating air bags with a controlled e nergy from the accelerometer. 
The general description of this invention as it is further described, includes all the 
above mentioned air bags. 

Included in the present invention are erasable m e mory chips that are lodged safe and 
secured inside hard plastic or c e ramic shells that ar e easy to handle and assemble into legions of 
digital devices to monitor the changing occupant's weight information. In parts, a chip 
motherboard is us e d, which includes a machined microprocessor nerve c e nter, where all activiti e s 
of th e occupants and the like are sent for processing. All the chips are protected within some 
r e ctangular slabs or modules. The module varies conspicuously in external dimensions and in 
number of contact points with copper paths that conduct large data and power throughout the 
circuit board with a minimum of control energy. However, though different types of control 
module may be employed in this improv e d t e chnological advancement, only the thyristor will be 
mentioned for the purpose of limiting order of a control module. — The thyristor is a 
silicon controll e d rectifier, which can be turned on at any point in the data computing cycl e . 
Accordingly, a current pulse is applied to the gate to start th e conduction process once the load c e ll 
senses an occupant. Onc e the conduction is started, the pulse is no longer necessary and th e 
silicon controlled rectifier will r e main in conduction until the current goes to "0", which is an 
indication that there is no occupant on the seat. — In all, the silicon controlled rectifi e r is so 
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important in this invention because of the fast switching speed needed to k e ep the microprocessors 
informed about the occupant's presence and the severity of the crash to initiate the initial 
deployment of the air bag. Intelligently, th e silicon controll e d rectifier works very closely with the 
computer logic circuit board. 

The computer microprocessors of this invention reside inside a long narrow slab and 
mount e d behind the socket that accepts information from the load cell data output. That is, the 
presence of the occupant is input to the load cell. The weight of the occupant is output from the 
load cell to the control module. The control module, which is a silicon controlled rectifier that is 
used as gate arrays, helps in managing the flow of data from the load cell to the central processing 
unit (CPU). Small chip modules are scattered about the computer to help ease communication 
between the board's main functions. The main memory of this computer device is mounted in th e 
moth e rboard. This m e mory will always be recogniz e d as parallel ranks of identical modules. 

Another type of chip used in this device is the EPROM (erasable programmable read only 
memory). This chip holds information fundamental to the operation of this device [The Advance 
Weight Responsive Supplemental Restraint Computer System]. — The information or data 
about a changing occupant is controlled at the address line by this chip, which is located inside the 
CPU and contains the operating software. The chip module connectors or pins are plug into 
sockets solder e d to th e motherboard. The EPROM Sockets are press e d into a hole in the board 
befor e soldering. When an occupant takes the seat, this chip will send all the output information 
about the occupant to the address line to initiate the operating software. 

The chip modul e is made of wires that are as fine as silk arch, gracefully forwarded from 
the ends of the pins to square contact pads that line the periphery of the chip. These wires are fused 
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by h e at to the pins and contact pads, which are connect e d through microscopic amplifier circuits, 
to the rows and columns of the memory cells that cover the chip. The amplifier is designed to 
amplify the entire device for more spe e dy output to the accelerometer. There are empty pads 
betw e en the wir e s that are used for testing the chip, reprogramming, or as spares in the event that a 
pad prov e s faulty, — The module is tightly sealed against the entry of moistures and other 
contaminants. Contaminants could corrod e the delicate wires and interrupt the flow of electrical 
signals from the chip to the pins. 

Another element used in this device in the place of the element used to calculate the 
passengers mass, or any calculation necessary for the safe deployment of the air bag is the Central 
Processing Unit (CPU). The CPU is the brain, the m e ssenger, and the boss of th e microprocessor 
of this devic e . The Random Access Memory (RAM) will take load cell data about the occupant 
from the address line and turn over to this central processing unit to manipulate. 

The central processing unit will then use this information to calculate the passenger's mass 
and any other information n e eded to feed the accelerometer microprocessor. This processor will 
us e the information from th e CPU to adjust the acceleromet e r crystals to generate a controlled 
energy for the speed and acceleration. This speed and acc e leration is proportionate to the load cell 
output weight value of the occupant and the occupant's calculated mass for the safe and proper 
deployment of the air bag. The same information from the CPU will then be us e d by the canister 
microprocessor to adjust the sliding pot and the gas release valve to release a proportionate amount 
of gas. The said releas e d amount of gas, when ignited by the gas igniter, will deploy the air bag at 
a speed and force that are proportional to the occupant's weight, without causing any further injury. 
However, there are other processors that are inside this computer that handles the signals coming 
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from the CPU to the acc e lerom e ter to duplicate the same eff e ct and compar e with th e 
accelerometer microprocessor before the deployment is initiat e d upon collision. These processors 
will get the pas s enger's weight information, process the information quickly in less than a 
millisecond, and signal the accelerometer to generate a controll e d energy that will determine the 
exact acceleration needed to influenc e deployment when the collision sensor senses a collision of 
said prescribed magnitude. All the op e rations of the processors are done by s ignals, turning on or 
off different combination of switches. The processors will handle the arithmetic logic unit that 
handles all the data manipulations. The processors ar e connect e d to the RAM through this 
computer device motherboard or bus. Th e bus interface unit will receive data and coded 
instructions from the computer RAM. Data will travel into the processor 1 Obits at a time. The 
branch prediction unit will th e n inspect the instructions to decide on the logic unit. The decode will 
then translates the response from the load cell into the instructions that the Arithmetic Logic Unit 
can handle. If decimal point numbers exist, the internal processor will kick in to handle the 
numbers. The Arithmetic Logic Unit (ALU) will receive instructions up to 10 bits at a time. The A 
LU will process all its data from the electronic scratch pad or register. All results will then be 
made final at the RAM. 

The modul e links are made of gold to resist corrosion from dampness that might enter the 
module, despite pr e cautions. When the key switch of the v e hicle is turn on, a burst of el e ctricity of 
about Smillivolt will energize the load cell. When an occupant takes on the seat, the load cell will 
use the input energy from the occupant's body to start strings of events that will be sent to the 
computer device memory for processing and calculations. The input from the occupant's body to 
the load c e ll will be received as force energy. The load cell will then output the force energy as 
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weight and send to the control module to identify the seat that has the occupant. When there is no 
occupant on the seat, th e control module will further ch e ck to make sure that there is no person on 
the seat. That is, the control module will recognize th e weight of the seat and the 5millivolt. Any 
additional weight will cause the control module to send immediate signal to the CPU to calculate 
the mass. The control module will then signal other processors to program the computer device to 
transmit signals for the prop e r air bag deployment force and speed. Always, the CPU will first 
check for the program functions and workable parts. If the CPU finds any unworkable part, it will 
send a human voice audio message out to let the driv e r no of the problem before hand. That is, the 
air bag will not deploy until repairs are made to safe guard the occupants. The deployment of the 
air bag when an unworkable path is found may further cause injuries to the occupant. However, 
there is a p e riodic functional check button for the air bag that is installed on the driver's side of the 
dashboard. When the driver starts the car, before he drives away or engage the vehicle in motion, 
he can always use this check button to check and make sure that all the air bags and their 
components ar e workable. The test results will be accomplished with audio broadcasting human 
voice signals for the sp e cific test result read out. When the CPU completes its test, it will receive a 
program from the application software that will tell the CPU how to carry on the tasks faster and 
more accurately. The CPU is of a tabula Rasa, which can make it capable of handling any task in 
the supper smart air bag control creation. The microscopic switches in the heart of the microchips 
would let the CPU transform the force energy behavior coming from the occupant's body, input to 
the load c e ll, which is th e n output to the control modul e as weight. 

The weight value will then be transmitted all the way to the accelorometer processor that 
will energize the crystals to generate a proportionate amount of energy. The accelerometer mass, 
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which is dependant on th e said energy generat e d by the crystal, will move to a distance D when the 
voltage generated by the crystals is act e d upon its body. The energy generated by the crystal is 
e qual to the force need e d to move the mass body to the distanc e D. The distance D, which the mass 
moved to, is e qual to the distance contracted by the accelerometer spring. The weight of the 
occupant, the energy generated by the crystal, the force acting on the acceleromet e r mass, and the 
contracting force acting on the spring are proportionat e . Whil e the distance D that the mass mov e d 
to is proportionate to the distance contracted by the spring. The contraction of the accelerometer 
spring determines the deployment acceleration and force of the air bag. The weight value from the 
load cell is th e sam e weight value that, when processed, will be used to energize the air bag sliding 
pot and gas release valve to adjust to the released gas which, when ignited, will influence the rate 
of deployment that is proportional to the said weight value. The force energy created by the 
ignition of the gas inside the combustion chamber is proportionate to the contracting force of the 
accel e rometer spring. The energy g e nerated by the combustion also determines the force of the 
deployment. This int e lligent device, with all the microscopic switches, will constantly be flipping 
on and off in time to a dashing surge of el e ctricity. In addition, the operating system will tak e on 
mor e complicated tasks when the ignition switch is turn on. This includes making the hardware 
interact with the software to mak e sure that all the memories are workable. 

The boot manager will assume control of the start up process and loads the operating 
system into ROM. The operating system chip works with the BIOS to manage all operations, 
execute all programs, and respond to all signals from the hardware. Lots of transistors ar e used in 
this device to create binary information for logical thinking inside the computer. If the current 
passes, the transistor will cr e ate a n l" and the system will run through a post. If there is no current, 
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the transistor will create a" 0". The 1g and 0s are the bits us e d as on off switches through out the 
logic. — This computer device will be able to create any number to match the occupant's weight, 
provided it has enough transistors grouped together to hold the Is and 0s required. The computer 
is a 10 bits computer. That means it will handle binary numbers of up to 10 places or bits to make 
it faster. The bits will stand for tru e (1) or not true (0), which will allow the computer to d e al with 
Boolean logic. The transistors will be configured in various ways or logics that are combined into 
arrays call e d half adders and full adders. Most transistors are needed to create the adder that can 
handle the mathematical operations for up tolO bit numbers as called by design. These transistors 
will mak e it possible for a small amount of electrical current to control a much stronger current in 
a millisecond. Th e transistors will also be able to control a more powerful energy through th e load 
cell to th e acc e lerometer in a millisecond during collision. Thousands of transistors will be 
combined on a single slice of silicon. A small positive electrical charge of 5 milivolts will b e sent 
down through an aluminum lead that runs into the transistors. This charge will be transferred to a 
layer of conductiv e polysilicon buried in the middl e of a non conductive silicon dioxid e . The 
positive charge will then attract negative charge electrons out of the base of the positive silicon that 
separates two layers of the negative silicon. The el e ctrons will rush out of the positive silicon, 
creating an el e ctronic vacuum filled by electrons rushing from another conductive lead call e d the 
source. The electrons from the source will flow to a similar conductive lead called the drain in 
addition to filling the vacuum in the positiv e silicon, there by compl e ting the circuit. This 
completion of the circuit will turn a transistor on so that it will represent a 1 bit. If a negative 
charge is applied to the polysilicon, electrons from the source will be applied and th e transistor will 
turn off. The transistors used for this device are combined on a single slice of silicon. The slice is 
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emb e dded in a piece of plastic and attached to metal leads that expand to a size that makes it 
possible to connect the chip to other parts of a computer circuit. The leads carry signals into the 
chip and send signals from the chip to other computer components. 

When the key switch is turn on, an electrical signal of 5milivolt will energize the load cell 
before it gets to the computer. — When it gets to the computer, it will follow a permanen tly 
programm e d path to th e CPU to cl e ar left over data about th e previous occupant (110) from the 
chips internal memory registers. This electrical signal will reset the CPU register called program 
counter to a sp e cific number. This number will tell the CPU th e address of the next instruction that 
n e eds processing. — The measured weight of the occupant will be read by the load cell, then 
transform from analog to digital before sending to the address line in a set of read only memory 
chip that contains this computer device basic input and output system "BIOS". As the key switch 
is turn e d on, the post will ch e ck all the hardware components' functionality. The boot program on 
this computer device ROM and BIOS chip will check to see if there is any occupant on any of the 
seats. The program will then send the occupant's information on weight to the address. If there is 
no p e rson on any of the seat, th e program will check any additional weight. If the weight i s le s s 
than 101b, the program may send undeployment message to th e address. The boot program, by 
ch e cking for occupant's present from the load cell to the RAM, will read all the information about 
the changing occupant's weight. The information about the changing occupant will constitute the 
occupant's new deployment force and spe e d of the air bags. That is, the occupant's weight will 
energize enough code that will activate th e calculation of the occupant's mass, speed of the airbag, 
and deployment force that depend on this controlled energy. After all the calculations are done, 
the results will then be record e d into the memory at the tri decimal address 3C00. Th e basic input 
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output system will then pass tho information control to the boot by branching to this address. 

When a person is on th e s e at, th e load cell will en e rgize the operating syst e m. — The 
op e rating system will then send a burst of el e ctricity along an address lino that will represent the 
occupant's weight. The address line is a microscopic strand of el e ctrically conductive material 
etched onto the RAM chip. The burst identifies wh e re to r e cord data among the address lines in 
the RAM chip. At each memory location where data can b e stored, the electrical pulse will close a 
transistor that conn e cts to a data line. — These transistors, like all the other transistors, are 
microscopic electrical switches. When th e transistors are closed, the load cell will send burst of 
electricity along selected data lines. Wh e re e ach burst will represent either a 1 or a 0 bit. When the 
electrical pulse reaches an address line where the transistor is clos e d, the pulse will flow through 
the clos e d transistor and charges the capacitor. The capacitor, which is an el e ctronic device that 
stores electricity, will then l e t the process r e starts to refresh the data with the exact value of the 
occupant's weight. When the occupant leaves the seat and all the other seats empty, th e computer 
will then turn off the process. Each charg e d capacitor represents a 1 bit. While the uncharged 
r e present a 0 bit. 

The device also utilizes a post, which is a self test that ensures that the hardw f are 
components and the CPU are functioning properly before any information is process and sent to 
the address. The CPU uses the address to find and invoke the read only memory that will get all 
the information about the passengers from th e load cell and send to the basic input and output 
system program. The CPU will send all these signals over the system bus, to make sure that they 
are all functioning properly. In addition, the CPU will also check the system's timer to make sure 
that all the operational functions are synchronized. The CPU will write data to each chip then read 
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it and compare what it reads with the data it s e nt to the chip at first. A running account of the 
memory information is sent to the accelerometer proc e ssor that will message the crystals in the 
accelerometer to set to the desired acceleration that is d e pendant on th e occupant's weight 
information. The accelerometer input will then be used to control the energy need e d to initiate 
variabl e deployment force of the air bag. The post will send signals over specific paths on th e bus 
to the load cell and check for the weight signal or response to determine the occupant's actual 
weight. The results of the post reading will always be compared with in the CMOS. CMOS is the 
memory chip that retains its data when an occupant (110) is replaced. The operating system lets 
this computer device r e ad diff e rent signals from the load cells. 

The microchip contains th e operating system that lets this computer device perform all 
assigned tasks by running the operating system for an alternative function. 

The software will read data stored in the RAM through another electrical pulse sent to the 
address line, closing the transistors conn e ct e d to it. Everywhere along the address line that there is 
a capacitor holding a charge, the capacitor will discharge through the circuit cr e at e d by the closed 
transistors, there by sending electrical pulses along th e data lines. The RAM (Random access 
memory) chips are so important in this device because the computer will move the process e d 
information about th e occupant's weight from the address to the RAM. All the information and 
data are stor e d in RAM before the processor can manipulate the data. All data in the computer 
exist as 0s and Is. An open switch represents a 0, whil e a clos e d switch represents a 1. When the 
key switch is turn e d on, RAM is a blank slate. The m e mory is filled with 0s and Is that ar e read 
from the load cell to the address line. When there is no occupant on the seat, every data in RAM 
will disappear. The software will recognize which data lines the pulses are coming from and 
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interpret each pulse as a 1. Any line on which a pulse is not sent is represented as a 0. Tho 
combination of Is and 0s from eight data lin e s will form a byto of data. The RAM functions as a 
collection of transistorized switch e s for the control room of this device intelligence. The Is and 0s, 
which is an on and off switch, are us e d to control displays, and can also be us e d to add numbers by 
representing the" 0s" and the"ls" in the binary number system. This binary number system will 
allow the computer to do any other form of math. Everything in th e computer, math, words, 
decimal numbers and software instructions will communicate in the binary numbers. That means 
all the switches (transistors) can do all types of manipulation. 

The clock inside the computer regulates how fast the computer should work, or how fast 
the transistoriz e d switch e s should open or clos e . The faster the clock ticks or emits pulses, the 
faster the computer will work. The speed is measured in gigahertz, which is, som e billions of ticks 
per second. Current passing through one transistor may be used to control another transistor; in 
eff e ct turning th e switch on and off to change what the s e cond transistor represents as a logic gate. 

Accordingly, it is a principal object of th e invention to provide a supplem e ntal restraint 
system having an accurate weight sensor to det e rmine th e pr e senc e and weight of a passenger. 

It is another object of the invention to provide a corr e lation between th e weight of the 
passenger and the deployment characteristics of the air bag- 
It is a further obj e ct of the invention to provide an air bag deployment system, which is 
infinitely variable between an upper and lower threshold, to positively correlate tho force of the air 
bag to the force of a moving passenger. 

Still another object of the invention is to prev e nt the deployment of an air bag when no 
passenger is present. 
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Yet another object of the invention is to provide a mechanism to detect the imminence of a 
rear impact and to timely deploy an air bag in response thereto. 

It is an object of the invention to provide improved elem e nts and arrangements thereof in 
an apparatu s for th e purposes described which is inexpensive, dependable and fully effective in 
accomplishing its intended purposes. 

Th e se and other objects of the present invention readily will become apparent upon further 
revi e w of the following sp e cification and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is s e en to represent a side view of a passenger (110) on a seat (10) of a vehicle using 
plurality of load cells (15) mount e d between the seat mounting surface and th e floor of the vehicle 
to control deployment of th e supplemental restraint system of the present invention. 

Fig. 2 is s e en to r e pr e sent the transistorized switches (04) and a block diagram of the 
primary components of the supplemental restraint system of the present invention. 

Fig. 3 is s e en to repres e nt a sectional view of the load cell (15) showing the strain gages 
(1 1), and a circuit diagram of the components of the present invention. 

Fig. 4 show f s the gas canister (60), the sliding pot (61), and the deployment components of 
the present invention. 

Fig. 5 is seen to represent the interior of the vehicle showing th e airbags (1,2), the 
dashboard (300), and the pr e ssure sensor (310) mount e d on the dashboard for signal 
communication when activ e . 

Similar reference characters denote corr e sponding features consistently throughout the 
attached drawings. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

With reference to the accompanied figures, fig. 1 reference number 12 and 100 are 
shown to represent the cushioning (12) and the floor (100) respectively. In fig. 3, the ref e rence 
number 15 is s e en to repr e sent load cells mounted beneath the two front seats. In fig. 3, the 
accelerometer spring (21), the accelerometer ( 4 0), the accelerometer crystals (45), the 
accelerometer mass (52), the gas current igniter (55), and the measured acceleration (Z) are 
s e en to represent components of the accelerometer. The ref e rence number (65) is seen in fig. 4 , 
to represent the igniting gas. The reference number (67) shown in fig. 4 is s e en to represent the 
opening (67) into the gas chamber (101). The sliding pot (61) and the rel e ase valve relay (42) 
are enabled by the controlled energy generat e d by the crystal (45) to ascertain a proportionat e 
amount of igniting gas (65). The gas is pressured from the gas canister (60) through the sliding 
pot opening (67) to th e combustion chamber (101) for ignition by th e current igniter (55) 
therein, to initiate a proportionate amount of deployment force of th e air bag (1). — The 
accelerometer (40) when amplified by the amplifier (20), sends line signals to the gas canister 
sliding pot (61) to open to an area (67), and the gas release valve relay ( 4 2), to rel e ase the 
amount of igniting gas (65) that when ignited by the igniter (55), d e ploys the air bag 
intelligently with a forc e that is proportionate to the w e ight of the occupant (1 10). The energy 
generated by th e crystals (45) displaces the accelerometer mass (52) in the accelerometer (40) 
to generate a corresponding amount of electrical energy therefrom, such as might occur with 
the piezoelectric acc e lerom e ter (40). 

The applicant also understands that this high accuracy weighing system is also 
designed to carry in vehicle information about the seating occupant (1 10). By incorporating a 
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ROM and BIOS (59), a RAM (32), and a software program inside the load cell (15), it will 
r e cord any and all the information about the changing occupant (110). The BIOS provides 
basic control over the load c e ll (15) and is stored in the ROM (59). The ROM (59), which is a 
sp e cial chip for this computer device contains instructions and information in its memory that 
cannot be changed, w f her e as the RAM (32) is primary memory storage for the occupant's 
information. 

The piezoel e ctric accelerometer (40) generates electrical energy when put under 
mechanical stress. Applying pressure on the surface of th e crystal ( 4 5) creates the str e ss. This 
pressur e is initiat e d by the occupant's (110) applied weight on the seat (10) that will then initiate 
signals to enable the stress. The electrical energy generated by the crystal (45) will displace the 
accelerometer mass (52) in the acc e lerometer (40), and the displacem e nt force will react on the 
accelerometer spring (21), enabling it to contract to an equal amount. The force reaction on the 
spring (21) is proportionate to th e weight of the occupant (110). When a collision is sensed, the 
collision sensor (75) will enable the control module (25), which will then enable the amplifier (20) 
to amplify the accelerometer microprocessor (150), the rel e ase gas control proc e ssor (130), and the 
current igniter (55), to ignite the releas e d igniting gas (65) inside the combustion chamber (101). 
The force created during th e combustion circle is the deployment force of the air bag. 

The sp e ed of th e vehicle and the collision threshold for the activation of the airbag (1) 
determines the crash severity and allows the seat belt (10) to lock the occupant (1 10) in place while 
the air bag (1) protects the occupant's upper body from moving. The load cell (15) differentiates 
adults from kids with the highest degree of reliability. Th e direct weight on the s e at surface and 
the occupant's weight on the floor (100) are transmitted to th e load c e ll (15) to equal the 
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occupant's input or weight. The weight information is kopt constant so that e ven if the occupant 
moves around the s e at, the weight information at the address line (33) will not change. But when 
the occupant (110) finally leaves the s e at, the EPROM (3 4 ) will erase the said occupant's weight 
information from the address line (33). So, when a new occupant (1 10) is seated, new information 
will be sent to th e address lin e (33). — Accordingly, th e parameter of weight for the air bag 
deployment is precisely determined. With the smart seat belt control system and the advanced 
w f eight responsive supplemental restraint computer system, the actual weight of th e occupant (110) 
is measur e d when the occupant is seat e d and or belted. — Thereby ensuring that the correct 
occupant's weight is sent to the CPU to enable calculation of the occupant's mass. As such, the 
proper deployment force is ensured. Even if the occupant's l e gs (105) ar e on the dashboard (300), 
the w e ight information will not change, but the occupant's legs (320) will trigger a pressure sensor 
(310) that will warn the occupant (110) of an unsafe behavior. The warning signal is in human 
voice and will only go off when the behavior is corr e cted. The advanced weight responsiv e 
supplemental restraint computer system could be programmed too, not to d e ploy when a child's 
weight is sensed on the front seat. That is, the child's weight could be defined as a weight limit of 
less than 201b, provided the child is properly belted. The smart airbag t e chnology will reduce 
airbag induce injuries when deployed. — Because the d e ploym e nt force is proportionate to the 
occupant's weight on the s e at (10). By using the load cell (15) to sense the occupant's w f eight 
before controlling th e deployment of the airbag (1) further eliminates the inherent deficienci e s on 
the present sensing m e ans for the current airbags. Th e load cell (15) intelligently measures the part 
of the occupant's weight that is on the floor (100) and the other weight on th e s e at (10). Thereby 
guaranteeing an accurate measurement of the occupant's weight. In addition, ones the occupant 
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(110) is seat e d, th e exact weight reading of the occupant (110) will be measured and sent to the 
address line (33). — So that when the occupant (110) con s tantly moves around the seat (10), the 
weight value at the address lin e (33) will not change. 

The EPROM (34) will only change the w e ight value when the occupant (110) is totally 
replaced. Accordingly, this is what mak e s the advanc e d weight responsive suppl e mental restraint 
computer system smarter. If the occupant (110) is properly belted, during high speed crashes, the 
occupant (110) will fully benefit from this smart air bag system b e cause the s mart airbag will 
prevent the occupant's upper body from moving. The load cell (15) further increases the 
intelligence of the advanced weight responsive supplem e ntal restraint computer system together 
with the smart seat belt control system, with further increase in the accuracy of the actual weight 
reading of the occupant (1 10). 

The preferr e d embodiment of the pr e sent invention includes th e known standard 
configuration of the occupant (1 10) and driver's sid e air bags (1,2). It also includes side door and 
ceiling air bags (1,2), rear s e ating air bags (1,2), or any air bag that may further be used, for the 
accurate deployment of such air bags (1,2) based on th e weight and mass of the occupant (110). 
Specifically, more than one load cell (15) may be used to accurately comput e th e occupant's 
weight for the accurate deployment of the air bags (1,2). 

Another device that may be used in place of the load cell (15) is th e pressurized bag, 
inflatable bag or inflated bag that could be mounted on the surface of the seat (10) or b e neath the 
seat (10). When an occupant (110) takes th e seat (10), the weight of the occupant (110) will 
displace X amount of the stored pressure to a relay valve (42). The said weight of the occupant 
(110) will initiate the inflatable air bag to inflate X amount of air to the relay valve (42) that will 
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r e cord the displacement X, or inflation X, as the occupant's weight value. The displaced pr e ssur e 
or inflated air pressure is the maximum pressure that when the collision sensor (75) senses a 
collision, it will activat e the accelerometer (40) which will then initiate a deployment sp ee d and 
force of the air bags (1,2) that will equal the said maximum displaced pr e ssur e X. Where the 
stored pressure is the maximum pressure for the maximum acceleration and deployment force of 
the air bags (1,2) that may be initiated when the collision sensor (75) s e nses a collision of the 
preset magnitude. Th e weight of the replacing occupant (110) will displace the stor e d pressure to 
an amount X that is e qual to the weight value of the said occupant (1 10). If the weight value max 
or exceeds the stored pr e ssure, then the acceleration and the deployment force will have a constant 
value when a collision is sensed. The recorded displacement X will be transformed into a weight 
unit for the CPU (26) to recognize. The CPU (26) will then carry on the calculations and 
computations the same way as the load cell (15). Every process is the same from the displacement 
point X, when comparing the pressurized bag operation with the load c e ll (15) operation. 
Accordingly, for more accurat e description, only the load cell (15) will be elaborated in the entire 
description. — However, the applicant is claiming the use of any pressurized bag used for 
restraining. This is for the attempt of trying to adopt said bag to control the deployment force of 
the air bag (1,2) from the behavior betw e en th e said bag and the occupant 110), to pr e vent any 
further injury to the occupant (1 10) during collision. 

The air bag syst e m g e nerally compris e s the known standard configuration for an occupant 
(110) and driver's side frontal air bags, all configur e d in the same manner. When the ignition 
switch is turn on, an electrical current of 5milivolt will en e rgize th e load cell (15) before the 
current gets to the computer. When the occupant (110) takes on any of the seats (10), the load cell 
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(15) will use the input energy from the occupant's body to start strings of events that will be sent to 
the computer device memory (32) to e nable data processing and computation. The post (36) inside 
the computer will then check all the hardware components functionality to ensure that the 
hardwar e components and th e CPU (26) are functioning properly. The post (36) will later send 
signals over specific paths on the chip motherboard (3 8 ) to the load cell (15) to account for the 
weight signals or r e sponses to determin e th e occupant's actual weight value. The input energy 
from the occupant's body when seated is received a s force energy. The load cell (15) will then 
output the force energy as weight and send to the control module (25) that will then identify the 
seat (10) that has the occupant (1 10), before activating the motherboard (38). 

This chip motherboard (38) is where all activities are sent for processing. The result of the 
post reading will further bo compared with, in the CMOS (27). At the completion of the post (36) 
readings, the boot program will then ch e ck to s e e if there is any occupant (1 10) on any of the seat 
(10). This program will then send the occupant's information on weight to the address line (33). 

The air bag syst e m generally comprises the known standard configuration for an occupant 
(110) and driver's side frontal air bags, all configured in the same manner. Wh e n the ignition 
s witch is turn on, an el e ctrical current of 5milivolt will energize the load cell (15) befor e the 
current gets to the computer. When the occupant (1 10) takes on any of the seats (10), the load cell 
(15) will use the input energy from the occupant's body to start strings of events that will be sent to 
the computer device memory (32) to enable data processing and computation. The post (36) inside 
the computer will then check all the hardware components functionality to ensure that the 
hardware components and the CPU (26) are functioning properly. The post (36) will later send 
signals over specific paths on the chip motherboard (38) to the load cell (15) to account for the 
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weight signals or responses to determine the occupant's actual weight value. The input energy 
from the occupant's body when seated is r e ceived as force energy. The load cell (15) will then 
output the forc e energy as weight and send to the control module (25) that will then identify tho 
seat (10) that has the occupant (110), before activating the motherboard (38). — This chip 
motherboard (38) is where all activities are sent for processing. The result of the post reading will 
further be compared with, in the CMOS (27). At th e completion of the post (36) readings, the boot 
program will then ch e ck to see if there is any occupant (110) on any of the s e at (10). This program 
will then send the occupant's information on weight to the address line (33). 

The passenger's s e at (10) is mounted on the load cell (15), and bolted between the 
mounting metal base of the seat (10), and the floor (100) of the vehicle to provide a solid s upport 
and an attaching structural strength. By mounting the seat (10) on the load cell (15) and on a fixed 
structural support will e nable maintaining a pr e cise and accurate loading of the occupant's weight 
on the said load cells (15). The load cell (15) asc e rtains the weight of the passenger's seat (10) and 
any occupants' (1 10) therein. The load cell (15) can also be calibrated so that the w e ight of the seat 
(10) will be the z e ro point reading. Mounting the load cell (15) b e twe e n the metal base of the seat 
(10) and the floor (100) of the vehicle, or on a rigid sliding, or fix e d surface, rather than within the 
passenger's seat (10), the present invention is more likely to obtain an accurate computation of the 
passenger's weight. Said computation is not subjected to faulty readings due to the other nature 
and configuration of the cushioning (12) between the thickness of the contact seating surfaces (13) 
of the passenger's seat (10) and the occupant (1 10) movement. The load cell (15) weighing system 
is a high accuracy scale with an in vehicle information system. The applicant understands that the 
high accuracy weighing system is designed to carry in vehicl e information about the occupant 



27 



(110), by incorporating a ROM or BIOS memory (59), a RAM memory (32), and a software 
program inside the load cell (15), to r e cord any and all the information about the changing 
occupant (1 10). The BIOS provide basic control over the load cell (15) and is stored in the ROM 
(59). The ROM (59), which is a special chip for the computer device contains instructions and 
information in its memory that cannot b e changed, whereas the RAM (32) is a primary storage for 
the occupant's information. Accordingly, it will display and record in the memory (32), all the 
necessary comput e d weights and also fe e d the CPU (26) with the information to allow calculation 
of the mass and other n e cessary information n e eded to aid the control of a variable deployment 
force of the air bag (1,2). The deployment of such air bag (1,2) generates a deployment force, 
where such generat e d force, with the use of the present invention, or with the incorporation of the 
software program inside the load cell (15), is proportionate to the computed weight of the occupant 
(110) on the sensed seat (10). The software program enabl e s communication with the driver and 
th e occupant (1 10) if necessary, to properly prot e ct the occupants (1 10) from an uncalled b e havior 
when th e vehicle is in motion. All th e air bags (1,2) in the vehicle will be support e d and controlled 
by this deployment force control system. 

Also, there are many complains about passengers not wearing their s e at b e lt (17) when a 
vehicle is in motion. This malpractice in passenger's daily behaviors has resulted in many 
fatalities. Yet, the malpractic e behaviors are incr e asing each year. Accordingly, with this smart air 
bag t e chnology, cars will not be able to start if there is no occupant (110) on any of the seats. 
However, if there is an occupant (110) in any of the seat (10), the occupant (110) must wear the 
seat belt (17) for the car to start. If the occupant (110) decides to put on th e seat belt (17) just to 
start the car, as soon as the s e at belt (17) is disconnected the engine will cut off. The engine will 
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stay running only when th e seat belt (17) are worn in all the occupied seats. In other to mako 
driving more safer, th e applicant ha s realized that, by designing the seat belt (17) to only be 
disconnected when the engine is not running, passengers will not confront the problem of thoir 
kids disconnecting the seat belt (17) while they are driving in the belt way. Therefore, onco an 
occupant (110) in any of the seat (10) w e ars the seat belt (17), the seat belt (17) will not allow 
disconnection in any way or form, unless the engine is cut off. That is, the seat belt processor (110) 
will monitor the seat belt disconnection processes and disable signals to the key switch or starting 
m e ans when an occupant is not belt e d. That m e an s , as long as there is an occupant (110) on any of 
the seat (10), without the seat belt (17), th e engin e will not start. Again, if the occupant (110) 
w e ars the seat belt (17), he will not be able to disconnect the seat belt (17) until the engine is shut 
off. The load cell (15), together with this computerized system that supports the control of the air 
bag deployment, makes the saf e ty of passengers a prime factor. In conjunction with the load cell 
(15), the seat belt (17) will always be worn at all times. Even if the occupant (110) is on the back 
s e at, without w e aring th e s e at belt (17) the engine will not s tart. If the driver decides to stop and 
pick another occupant (110) with the engine running, or if the occupant (110) enters the car and 
fails to put on the seat belt (17), the seat belt processor (1 4 0) will signal th e key sw f itch or starting 
means to cut off. The car will only be able to start when the passengers buclde up the seat belt (17). 
With this advanced t e chnology, the prot e ction of the passengers is addressed on both frontal and 
rear seating. The load cells (15) are installed on the sensitive s e ating positions to g e t the 
information of the passengers on the rear seats. 

The load cell (15), which is corrosion resistant high alloy steel with a dynamic load c e ll 
capacity of up to 10001b or more, is constructed from machined high steel beams with strain gages 



29 



(11) bonded inside. This load cell (15) is design e d for vehicles with air bags (1,2) or any r e straint 
system like the seat belt (17). The strain gages (1 1), which are electrical resistance elements, are 
properly sealed with sealant that will not allow moisture or any contaminant to disrupt the strained 
information. — When the occupant's body is input into the s e at where the load cell (15) i s bolted 
underneath, the load cell (15) will process the input information and the weight of the occupant 
(110) will be applied on th e strain gages (11). The strain gages (11) will then be strained to the 
weight amount of the occupant (15), and the load cell (15) will output this amount as the occupant's 
weight. Accordingly, the weight of the occupant (110) will cr e ate a reaction force that is being 
acted upon, and appli e d on the pass e ng e r's seat (10). These applied weight will e nable the strain 
gages (11) to then be strained, compressed, pressured, or stretched in a corresponding amount, 
causing a change in voltage signal on the conn e cting lines. As the strain gages (11) are stressed, 
strained, compress e d, or pressured, the eff e ctive resistance of the strain gages (11) will vary in an 
amount corresponding to the strain. The strain ther e across varies in an amount corresponding to 
th e actual weight of th e occupant (110). Specifically, the induced voltage across e ach strain is 
divided so that a voltag e signal is obtained that corr e sponds to the weight of the occupant (1 10) on 
the seat (10) wh e re the gag e s are strained. The control module (25), which is a silicon control 
rectifier, will intellig e ntly identify the seat (10) where the w e ight s ignal is outputting from, and 
manage the flow of the weight data to the ROM (59). The ROM (59) will then r e ceive the data 
about the occupant from the control module (25) and send to the basic input and output system 
BIOS inside the ROM (59) program to the address lino (33). The RAM (32) will then take the load 
cell (15) data about the occupant (1 10) from the address line (33) and turn over to the CPU (26) to 
manipulate. 
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Tho CPU (26) uses the address line (33) to find and invoke the ROM (59) to insure an 
accurate calculation of the occupant's mass and any other information ne e ded to f ee d the 
accelerometer (10), including tensioning of the seat belt (17) when the impact force is d e termined. 
The CPU upon calculating the occupant mass value sends said information to the acc e lerometer 
microprocessor (150) that will then use th e information from the CPU (26) to process and en e rgiz e 
the accelerometer crystal (15). The crystals (45) will then use the proces s ed information from the 
CPU (26) and the standard 5 milivolts from the starting means to generate a controll e d energy for 
th e deployment force control and acceleration that is proportionate to the load cell (15) output 
weight value of the occupant (1 10). The crystal (45), by receiving the 5 milivolts energy from the 
starting means and the information from the CPU (26), will generate force energy on its surface 
that is proportionate to the occupant's weight. This energy that is generated by the crystals (15) is 
used to energize the accelerometer mass (52). Th e accelerom e ter mass (52) movement, which is 
dependent on the said energy generated by the crystals (45), will mov e to a distance D, when 
energized by the generat e d voltage from the crystals ( 4 5). This energy that is generated by the 
crystals (45) is equal to the force n e eded to move the accel e rometer mass body to a distance D. 
The same energy from the crystals (45) is used to energize the canister microprocessor (130) to 
adjust the sliding pot (61) and the gas rel e ase valve relay ( 4 2) to adjust to an opening (67) that will 
initiate a proportionate deployment force. These sliding pot (61) and r e lease relay valve (42) will 
operate from the generated control energy and a proportionate amount of gas will be released 
based on this en e rgy amount. The gas current igniter (55) will then ignite the controlled released 
gas (65) in the combustion chamber (101) to assure the appropriate and safe deployment force. 
Where the amount of current generated to ignite the controlled gas (65) is proportionate to the 
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voltage generated by the crystal ( 4 5). The voltage generated by the crystal (45) goes through 
voltage to current transformation (56) to initiate the proportionate amount of current to ignite the 
controlled gas (65) when rel e ased. — The amount of voltage that is being transform e d is the 
generated energy from the crystal (45), which is proportionate to the weight of the occupant (1 10). 
When the gas (65) is ignited, combustion is created inside the air bag (1,2). The space where the 
combustion takes place is the combustion chamber (101), and the combustion energy will deploy 
the air bag (1,2) at a sp e ed and force that is proportionate to the occupant's weight, without causing 
any further injury. The distance D that the accelerometer mass (52) moved is equal to the distance 
th e accelerometer spring (21) will contract. — The weight of the occupant (110), the e nergy 
generat e d by the crystal (45), the force acting on the accelerometer mass (52), and the contracting 
force of the spring (21), are proportionate. The distance D that the mass moved is proportionate to 
the distance the accelerometer spring (21) contract. The contraction of the accelerometer spring 
(21) determines th e d e ployment force amount and acceleration value of the air bag (1,2). When an 
occupant (110) is replaced, the EPROM (34) will control that information at the address line (33). 
Th e amplifier (20) will amplify th e entire device for a more speedy output to the accelerometer 
when a collision is sensed of the pre set magnitude. All the operations of the processors are don e 
by signals, turning on and off different combinations of transistorized switch (04). — These 
processors handle the arithmetic logic unit that handles all the data manipulations and are 
connected to the RAM (32) through the computer moth e rboard (38). The motherboard (38) 
interface unit will rec e ive data and coded instructions from the computer RAM (32). Data will 
travel 1 Obits at a time and the branch prediction unit will then inspect the instructions to decide on 
the logic unit. The decoder will then translate the response from the load cell (15) into the 
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instructions that the arithm e tic logic unit can handle. The ALU will process all its data from the 
el e ctronic scratch pad or register that is secured on th e motherboard (38). All results are made 
final at the RAM (32). 

The load cell (15) serves initial and secondary purpose. Initially, a base line is developed in 
conjunction with the load c e ll (15), representing the weight of only the passenger's seat (10). Once 
the initial base lin e is ascertained, during the operation of the vehicle, if the base line amount is not 
exceeded by a certain amount, the air bag (1,2) is disabled, th e r e by preventing the air bag (1,2) 
from being used when an occupant (1 10) is not present. 

At this point, the boot program will send a 0 message to the RAM (32) and the RAM (32) 
will recognize that ther e is an empty seat (10). The load cell (15) secondarily functions to 
accurately weigh the occupant (110) when th e baseline representing the weight of the passenger's 
seat (10) is exceeded. This information is then passed on to the control module (25), which will 
then determine the air bag (1,2) that should deploy in case the vehicle is involved in an accident. 
This d e termination is based on the lin e signals from the load cells (15) to the control module (25) 
that will activate other devic e s to initiate the proper forc e at which the air bag (1,2) should deploy 
based on the passenger's weight. Where a control module (25) is defined as a device that transmit 
load cell (15) output information through its internal encoder. The encoder, which is an analog to 
digital transmitter, will then transform these load cell (15) output signals from analog to digital and 
send to th e addr e ss line (33) as the occupant's weight. The RAM (32) will then r e c e iv e s the digital 
weight signal from the address line (33) and sends to the CPU (26) for computations. The CPU 
(26) will then calculate th e occupant's mass and also compute all the n e c e ssary information n e eded 
to control a safe deployment of the air bag (1,2) without causing any further injuries to the 
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occupant (1 10). All the information is transmitted through line signals, turning on and off different 
combinations of th e transistoriz e d switches (01), The control module (25) will signal the amplifier 
(20) to amplify th e accelerometer processor (150) when a collision is sens e d by the collision sensor 
(75). At this point, the accelerometer (10) will compute the air bag (1,2) acceleration from the 
weight and mass information of the occupant (110) at the address line (33). — The accurate 
deployment force at which the air bag (1,2) should deploy is bas e d on the occupant's weight. The 
accelerometer microprocessor (150) is amplified when the collision sensor (75) senses a collision 
of the said magnitude. The acceleration at the deployment point is directly proportionate to the 
force generated by the weight of the occupant (110). — This acceleration is bas e d on the 
measurement of the force acting on the mass (52) of the accel e rometer (10). Th e collision force 
exacted on the occupant (110) is det e rmined by generating a weight force n e cessary to prev e nt the 
accelerometer mass (52) from moving relative to the acc e leration. The mechanical spring (21) and 
the mass (52) inside the accelerometer (AO) give the accelerometer (10) a resonance. Where th e 
resonance is defin e as the peak in the frequency r e sponse. The fr e quencies in the movement of the 
mass (52) must be less than the resonant frequency. However, the accel e rometer sensor is so 
dynamic. Accordingly, the load cell (15) will receive the occupant's weight and pass on to the 
control module (25). — Th e control module (25) will then pass the occupant (110) weight 
information to the encoder that will transform th e weight from analog to digital b e fore sending it to 
the ROM (59). The ROM (59) will then check the software instructions about the said occupant 
(110) for confirmation before s e nding the weight information to the address line (33). — The 
information will then be kept secured and prot e cted from vibrations and bumps so that only the 
RAM (32) can fetch the data. The RAM (32) will get the occupant (110) information from the 
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address line (33) and pass on to the CPU (26) that will then carry all the necessary computations of 
the occupant's mass. This information will th e n be sent to the accelerometer crystal ( 4 5) that will 
use the information to generat e electrical e nergy that is proportionate to the weight of th e occupant 
(1 10) on the s eat (10). The energy generated by the crystal (45) is used to move the acc e lerometer 
mass (52), to contract the accelerometer spring (21) to set the force and speed of the airbag (1,2). 
When a collision is sens e d by the collision sensor (75), if the magnitude of the collision exceeds a 
pres e t limit were injuries are certain, the collision sensor (75) will signal the accelerometer 
processor (150) that will hen signal the control modul e (25) to assur e an occupi e d seat (10). The 
control module (25), will then signal th e amplifier (20) that will then signal the gas release valve 
(42) and the processor (130) to initiate the volume of gas (65), that when ignit e d, will generate a 
deployment forc e that is proportionate to the w e ight of the occupant (1 10) and the s e at (10). That 
is, collision s e nsor (75) senses collision of a prescribed magnitude and signal the control module 

(25) . The control module (25) will then check to s e e which load cell (15) that is outputting signals 
and discriminate to e nsure deployment of only the air bag (1,2) that is linked to th e occupied seat 

The control module (25) output will th e n pas s through the specialized array to the CPU 

(26) before reaching the accelerometer ( 4 0). The value of the occupant's weight will initiate an 
equal amount of force that will then be input into the accelerometer crystal (45). This input force 
acting on the crystal ( 4 5) will create electrical energy that is proportionat e to the said force. The 
el e ctrical energy created by the crystal (45) is output to the accelerometer mass (52). — The 
accelerometer mass (52), upon rec e iving the input electrical energy, output a force generated by 
the said electrical energy on the accelerometer spring (21). Said force acting on the spring is 



35 



proportionate to the weight of the occupant (110). The accelerom e t e r spring (21), after r e ceiving 
its input energy from the accelerometer mass (52), initiate the air bag acceleration by contracting 
to a distance Z. Where Z is the measur e d acceleration. 

A transient voltage suppressor (200) is locat e d betw e en the control module (25), and the 
address line (33). Recognizing that el e ctronic equipment characteristically suffers from transient 
voltage spikes and that such spikes would cause abnormal r e adings or reactions for the RAM (32), 
the applicant has position e d voltage suppressor (200) to filter out transient spike phenomenon. 
Thus, the accurate weight value is ensur e d. 

An electrical signal from th e load c e ll (15) is amplified by the transistorized switch e s (04) 
and sent to the control module (25), which will assist in managing the flow of data from the load 
cell (15) input and output signals before the signal is sent to the CPU (26) for computation. The 
control module (25) discriminates between the occupant (110) side and the driver side load cell 
(15) to determine which air bag(s) (1,2) ar e to be enabled. The signal is next processed by the 
control module encoder, which will convert this signal from analog to digital before carrying 
further transmissions in binaries. — The accel e romet e r (10) when amplified by the amplifier (20), 
sends line signals to the gas canister sliding pot (61) and the gas relay valve (42) to open to an area 
that is proportionate to the occupant's weight signal and release th e volume of igniting gas (65) 
that, when ignited, generat e s a d e ployment force that is equally proportionat e to th e weight signal 
of the occupant (110). These volume of igniting gas (65), when ignited by current generated 
igniter (55), force a combustion inside the air bag (1,2) that will generate a deployment force that is 
proportional to the weight of the occupant (110) and will further hold the occupant (110) on the 
s e at without causing any injury to the occupant (1 10). Because the readings from the load cell (15) 
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are dynamic, a n e w acceleration value is computed each time a new signal is output from the load 
cell (15). The weight value from the addr es s line (33) is used by the accelerom e t e r (10) to apply a 
proportionate amount of force against the crystal (45). The energy generated by the crystals (45) 
displaces the accelerometer mass (52) in the accelerometer (10) to generate a corresponding 
amount of electrical energy therefrom, such as might occur with a piezoelectric acc e lerometer 
( 4 0). The acceleromet e r crystal ( 4 5) for the accelerometer (10), when put under stress, g e nerates 
el e ctrical energy. This stress is creat e d when the 5 milivolts and the CPU (26) output are acted 
upon the surface of the crystal (45), to enable pressure thereacross. Other types of accelerom e ter 
may be used, but only one would be described in this invention as a device used to compute the air 
bag deployment speed with a controll e d energy. Th e electrical energy generat e d by the crystals 
( 4 5) is recorded in milivolts. The resultant voltage develop e d by the crystals (15) is correlat e d to 
the nec e ssary force required to protecting th e occupant (110). — This voltage is functionally 
transform into current (56) to variably generate the igniting curr e nt (55) and also controls the 
amount of energy n ee ded to initiate movement of the sliding pot (61) and the gas release valve (12) 
so as to meet the smart and variable force and speed control criteria. That is, the voltage is used to 
generate a current that is used by the gas igniter (55) to ignite gases (65) from the canister (60) in 
the combustion chamber (101). The combustion chamber (101) is the inside space of the air bag 
(1,2), where th e w e ight controll e d igniting gas (65) and the weight generated current igniter (55) 
ignite when a collision of a prescribed magnitud e is sens e d by the collision sensor (75), to further 
initiate the deployment force control of the air bag (1,2). The current and th e volume of igniting 
gas (65) e mployed are controlled to provide the desired expansion rate of th e air bag (1,2). 

Thus, there is an allowanc e for a changeable variation betwe e n the upper and lo>ver 
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threshold for the deployment force of the air bag (1,2). Therefore, regardless of the changing 
weight of the occupant (110), the proper amount of the igniting gas (65) is ignited by the igniter 
(55) to propel the air bag (1,2) with just enough force to cushion the occupant (110), without 
further injuring the said occupant (110). 

The control module (25) will analyze the digital electrical output from the load cell (15) as 
the occupant's weight and convert it into a weight value. This weight value corresponds to the 
weight of the occupant (110) and is th e n sent to the address line (33). The RAM (32) picks this 
weight signal from the addr e ss line (33) and passes it on to the CPU (26) to calculate the 
passenger's mass and all necessary calculations. The w e ight value and the mass value are th e n 
passed onto the accelerometer processor (150). Th e accelerometer (40) converts the weight value 
corresponding to the passenger's weight into an acceleration value corresponding to the proper 
amount of acceleration at which the air bag (1,2) would have to be deployed to protect the 
occupant (110) when a collision of the prescrib e d magnitude is sensed. Since the r e ading from the 
load cell (15) is dynamic, a new acceleration value is calculated each time a new signal is output 
from the load cell (15). The weight value and the mass valu e are input in the accelerometer ( 4 0) to 
apply a proportionate amount of force against the crystal (45) to generate electrical energy inside 
th e accelerometer (40). Accordingly, th e voltage develop e d across the crystal ( 4 5) is proportionate 
to the amount of acc e leration required to deploy th e air bag (1,2) properly. This is accomplished by 
displacing the mass (52) inside the accelerom e ter (40). Th e se displacement amounts to having the 
force created by th e electrical energy generated by the crystal (45), to exert said force on the 
accelerometer mass (52), which will then apply an equal force against the accelerometer spring 
(21). The force on the accelerometer spring (21) determines the deployment acc e leration, and is 
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proportionate to tho force exerted by th e occupant (110) on the seat (10). The accelerometer 
proc e ssor (150) is employed to control the acceleration of all electronic or computerized 
accelerometer ( 4 0), by f e eding electrical energy from th e load cell (15) to any processing means. 
The load cell (15) uses e lectrical means to accurately transmit information about the occupants 
weight values. 

The resultant voltage develop e d by the crystal (15) is correlated to the necessary force 
r e quir e d to protect the occupant (110). The voltage is used to generate current to ignite the gas (65) 
from th e gas canister (60) inside the air bag (1,2) in the process of combustion. The current and the 
amount of gas employed are controll e d by the CPU (26) output through the means of the 
occupant's weight. The CPU (26) also controls the gas discharge processor (130) that controls th e 
gas discharge release valve (12) by means of the passenger's weight to mass value. Thus, the 
discharge lit or sliding pot (61) of the canister (60) uses the controll e d energy from the crystal (15), 
through th e output from the CPU (26), to provide the desired expansion rate of the air bag (1,2). 
The discharge lit or sliding pot (61) is defined as the outlet or a means to rel e ase a controlled 
volume of gas from a contained space. There is an allowance for infinite variation betw e en an 
upper and lower threshold for the deployment force of the air bag (1,2). Therefore, regardless of 
the weight of the occupant (110), the proper amount of gas is ignited to propel the air bag (1,2) 
with just e nough force to cushion the occupant (1 10) without any further injury. 

The controlled release of gas (65) from the canister (60) is accomplished by a sliding outlet 
pot (61) or a discharge lit or control valve w^hich is opened to a controlled area, to discharge gas 
(65) through the opening (67), a specific amount through th e influence of tho voltage generated by 
the accelerometer crystals ( 4 5), or the processed data from the CPU (26). As a r e sult, the force of 
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the deploying air bag (1,2) should corr e ctly match the force of the occupant (1 10) or the person on 
any of the front seats. In other to employ the present invention in the event of a r e ar end collision, 
the present invention uses a radar unit (70) to s e nse the imminence of a rear impact. This data is fed 
into the control modul e (25), which will immediately cause the deployment of the air bag (1,2) 
with the proper force as discussed above. 

In a frontal impact of about 13.2MPH, collision sensor (75) is activated. The spe e d of 
13.2MPH represents th e threshold sp ee d at which the efficacy of any air bag system should usually 
become activated. At collisions of below the 13.2MPH, the air bag system tends to become less 
effective and expensive to deploy. Though th e present invention can function even if the front 
impact is of extremely low speed. The pref e rred embodiment of the present invention would not 
engage until the front impact of 13.2MPH and above is achieved. At that time the data stored in 
RAM (32) is used as the proper force calibration, the air bag (1,2) would deploy with the prop e r 
volume of propellant. The weight of the occupant (1 10) is correlat e d into an expected impact force 
and the desired amount of propellant or gas (65) is ignited by the current igniter (55) to provide the 
cushioning which balances this forc e , but does not over power the occupant (110) and force the 
occupant (110) backwards into the passenger's s e at (10) at such a rat e as to cause injury. To 
employ th e present inv e ntion in the case of a rear end collision, an enhanc e d embodiment of the 
present invention includes a radar unit (70), which is us e d to sense the imminence of a rear impact. 
This rear impact data is received by the radar receiver (71) and f e d into the control module (25), 
which will immediately discriminates between the occupied seat (10) and the unoccupied seat 
(10). Th e amplifier (20) will then receive signals from the control module (25) to amplify the 
deployment proces s of the air bag (1,2), with the proper force as described above. The radar unit 
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(70) and the radar receiver (71) are seen to illustrate th e primary embodiment of the present 
invention. In the illustration, the air bag (1,2) has two layers (3,1) to further minimize the impact 
of deployment. An internal layer (3) is the base of the air bag (1,2) itself, which is deploy e d 
according to the system described above. An external layer ( 4 ) is th e cushion layer characterized 
by being foamy. There is a gap (6) between the two layers (3,4). As before, the w e ight of the 
occupant (1 10) is correlat e d into an expect e d impact force and the desired amount of propellant or 
gas (65) is ignited to provide th e cushioning which balanc e s this force, but does not over pow e r the 
occupant (110), and force the occupant backward into the passenger's seat (10) at such rate as to 
cause injury. The greater the volume of propellant or gas (65), the smaller the gap between the two 
air bag layers (3,4) upon deployment with such controlled energy. Thus, the two layer air bag 
(1,2) serves to further prevent air bag deploym e nt injuries. Another embodiment of the present 
invention includes s e veral conventional sensors (7,8) positioned on the seat belt (17) on the 
occupant (110) and on the air bag (1,2) itself. The sensor (7) and (8), which are of magnetized 
elements, communicate so that the deploym e nt direction of the air bag (1,2) can be minimized 
away from the head of the occupant (110), so as to further prevent injury. 

The time constant is so important in this computer device because the timing determines 
th e performance of the advance weight responsive supplemental r e straint computer system. The 
device uses diff e rent time constant circuit. But the applicant will address th e RL time constant for 
now. The RL time constant is an inductor and r e sistor used for the d e sign of the time circuit. 
When a current is flowing in the inductor, a magnetic fi e ld will build up around the inductor. If the 
current is interrupt e d, the magnetic field collapses very quickly. The magnetic field is allowed to 
collapse at a controll e d rate by an intermediate condition between maintaining the magnetic field 
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and allowing it to collapse rapidly. The r e sistor determin e s the rate at which the magnetic fi e ld 
collapses. This time constant is a measure of the time r e quired to discharge the controll e d gas (65) 
for the air bag deployment with a controlled energy. The time constant is a sp e cific amount of time 
required to attain 100 percent of discharge of the controlled volume of gas inside the combustion 
chamb e r initiated by the weight or calculated mass of the occupant. 

The piezoelectric accelerometer (40) used for this invention generates electricity when put 
under m e chanical stress. This stress is caused by applying pressure or force against the surface of 
the crystals or by twisting. The eff e ct takes place in crystalline substances like quartz, rockell e 
salts tourmalines, diamonds, and sapphires, to name just a few. The pressure that results in the 
piezoelectric accelerometer (40) cause an electric potential in the attached wires to the discharge 
pot or control valve of th e gas canister. The occupant (110) seating on the front seat initiates the 
pressure. 

The electromotive force creat e d by the piezoel e ctric accelerom e ter (10) is extremely small, 
and is measured in milivolts or microvolts. — The small amount of emf created will keep this 
computer devic e safe at all times. The device utilizes built in logic in the CPU (26) to pr e cisely 
control all the system that provides means for activating the air bag (1,2). The purpose of the 
processors is to provide sensed information to the CPU (26) and other devices about the occupant 
on the seat for processing. The CPU (26) to provide variable forc e sp e ed deployment 
instantaneously regulates all the information. The control module (25) works together with the 
CPU (26) to perform all calculations. The amount of discharged gas (65) is properly controll e d to 
prot e ct passengers of all size s . The discharge and combustion occurs in variable mode due to the 
changing occupant's (110). 
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In d e ciding the speed at which the computer logic should respond to th e occupant's weight 
value during collision, the decimal readings will b e transformed into binaries. The el e ctronic 
switches (0 4 ) will then recogniz e the binaries as OFF and ON switches that will represent "ls M and 
"0s". Where the 0s will represent OFF signals and th e Is will represent ON signals. Tho OFF i s-an 
open circuit and an ON is a closed circuit. Below are the weight values in decimals and binary 
repres e ntation of the OFF and ON electronic switching. The binaries will logically be used to tell 
the computer system the number of switches that ne e d to be turn ON and OFF to influence 
accurat e responses to the weight signals. Also, it will energize the active devices that will initiat e 
a controlled energy for the smart deployment of the air bag (1,2) without causing further injury to 
the occupant (110). This advanced and smart t e chnology will appr e ciate weight sizes of any 
degree and fully prot e ct the occupant (110) with a controlled energy generated from th e said 
weight value of the said occupant (1 10). As could be seen below, are some of the few weight sizes 
that shows how fast it will tak e the computer to respond to th e weights of th e occupants by turning 
the switches ON and OFF on time, for the computer to timely speed up the immediate responses 
when a collision is sensed. This computer uses logical functions to timely open and closes all 
circuits with these switches. The logic depend on th e switches to open and close on time for this 
int e lligent device to know who the occupant i s by weight, before activating the deployment forc e 
of the air bag, which will deploy from a controll e d energy that depend on the weight of the said 
occupant. The weights are promptly transmitt e d to all the intelligent devices used in this invention 
to influence the controlled energy that will enforce deployments that are totally dependant on the 
occupant's weight value. The switches are activated when the collision sensor senses collision. 
The arrang e ment of the el e ctronically conducting line signals for the entire circuits is used for 
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signaling the RAM and the computer CPU to initiate the controlled deployment. 

It is now understood that the present invention is not limited to the sole embodiment 
described above, but encompasses any and all embodiment within the scope of the following 
claims. 
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In deciding the sp e ed at which the computer logic should respond to the occupant's weight 



value during collision, the decimal digital readings will be transformed into binaries. — The 
electronic switches will then recognize the binaries as OFF and ON switches that will represent 
"Is" and "0s". Whore the 0s will represent OFF signals and the Is will represent ON signals. The 
OFF is an opened circuit and the ON is a closed circuit. The above are th e w e ight values in 
decimals and binaries repr e sentation of the OFF and ON electronics witching that will logically 
tell the computer system the number of switches that need to be turn ON or OFF to influence 
accurate respon s e to the weight signals, and energize the active devices that will initiate a 
controlled energy for the smart deployment of the airbag without causing further injury to the 
occupant. ■ 
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In addition, this advance and smart t e chnology will appreciate weight valu e of any size to 
fully protect the occupants with a controll e d energy generat e d from the said weight value of the 
occupant. The above weight sizes shows how fast it will take the computer to timely respond to 
the weights of the occupants by turning the switches ON and OFF on time, for the said computer to 
timely speed up to the immediate response when a collision is sensed. The said computer uses 
logic functions to timely open and closes all circuits with these switches. The logic depend on th e 
switches to open and close on time for this intelligent device to know who the occupant is, and 
activate the deployment of the airbags that will deploy from a controlled energy that depend on the 
weight of the said occupants. The weights ar e promptly transmitted to all the intellig e nt devices 
used in this invention to influence the controlled energy that will enforce deployment that is totally 
dependant on th e occupant's weight value. 

It is now understood that the present invention is not limited to the sole embodiment 
described above, but encompasses any and all embodiment within the scope of the following 
claims: 

ABSTRACT OF THE DISCLOSURE: 

A supplemental passenger restraint system including a load cell (15) mounted between 
the seat mounting surface and the floor of the vehicle for sensing the weight of a sitting occupant 
(110). A controller (25) controls an air bag (1,2) such that the air bag (1,2) is deployed at a rate 
corresponding to the weight of the occupant (110). A controll e r (75) for the supplemental restraint 
system is dependent on an occupant's presence, for measuring the crash severity and the speed of 
the vehicle to enable single or plurality of airbag deployments. Such that, when the impact of a 
collision is s e nsed at the collision sensor (75), the collision sensor (75) will enable the control 
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module (25). Th e control module will then enable the amplifier (20) to amplify th e accelerometer 
microprocessor (150), the release gas control processor (130), and the current igniter (55) to ignite 
the releas e d igniting gas (65) inside the combustion chamber (101). Such that, the force created 
during the gas ignition inside the combustion chamber will correspond to the deployment force of 
the air bag (1,2) during collision, whereby the force is preci s ely controll e d by the w e ight of the 
occupant (110). 
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